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pUNO1-mHGFAC
(5172 bp)

SV40 p(A) mod

(h) ßglobin p(A)

ori pMB1

hCMV enh

hCMV prom

EM7

BsrS2

hEF1-HTLV prom

mHGFAC

SgfI (6) PvuI (7)
MfeI (82)

Psp1406I (203)
PvuII (239)

HindIII (245)
Bsu36I (291)

NgoMIV (441)
NaeI (441)
NgoMI (441)

KasI (535)
AgeI (552)

BstEII (555)
NcoI (560)

Psp1406I (700)
SandI (792)

Asp718I (809)
Acc65I (809)

SphI (902)

BstEII (1002)

NcoI (1092)

PshAI (1341)

EcoRI (1482)
Eco72I (1510)

BbrPI (1510)

XmnI (1839)
PstI (1886)

Tth111I (2044)
AfeI (2078)

Eco47III (2078)
BsrBI (2091)

Bsu36I (2122)
NgoMIV (2305)

NaeI (2305)
NgoMI (2305)

PvuII (2403)
KasI (2423)

BstXI (2459)

NheI (2554)

HpaI (2692)
MfeI (2703)

EcoRI (2788)
SspI (3027)
SwaI (3041)

SacI (3302)
BstXI (3331)

XmnI (3608)
BspHI (3616)
VspI (3674)
AseI (3674)

SacI (3731)

SpeI (3829)

Eco105I (3957)
SnaBI (3957)

NdeI (4062)

SdaI (4240)
PstI (4241)
PacI (4248)

ApaLI (4572)

PacI (4988)
SwaI (4997)

NotI (5007)
EagI (5008)



GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTA

GAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCC

GTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACC

GGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTT

TCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGATCACCGGTCACCATGGGGCGACAGGCCTGGATCTCTAGCCTCTGTCCCTT

ACCCAGGCCATGTCCCTTCCTGCTGCTCCTGCTGCTGCTGGTGGTGCCTCGGGGGGCCCAGCCCCAGGCTGGCAGGAACCACACAGAGCCCCCAGGACCT

AACGTTACAGCCACCCCCGTGACCCCCACGATCCCTGTGATCTCTGGGAATGTCAGCACCTCAACAGAAAGTGCTCCAGCAGCAGAGACTGAGGGACCCC

AAAGTGAGAGGTACCCTCCTCCCTCCAGCAGCAGCCCCCCTGGGGGCCAAGTGCTCACCGAGTCTGGGCAGCCGTGCAGGTTCCCTTTCCGCTACGGTGG

CCGCATGCTGCACTCCTGTACCTCTGAGGGAAGTGCCTACAGGAAGTGGTGCGCTACAACACACAACTATGACCGAGACCGGGCCTGGGGCTACTGTGCA

GAGGTGACCCTGCCTGTGGAAGGTCCAGCTATCCTTGACCCTTGTGCCTCTGGGCCCTGCCTCAATGGGGGCACATGTTCCAGTACACATGACCATGGGT

CCTACCACTGCTCTTGCCCCCTGGCCTTCACAGGCAAGGACTGTGGCACAGAGAAATGCTTTGATGAAACACGCTACGAGTATTTTGAGGTGGGCGACCA

CTGGGCCCGTGTGAGCGAGGGACATGTGGAGCAATGTGGCTGTATGGAGGGCCAGGCCCGGTGTGAAGACACCCACCACACAGCTTGTCTGAGCAGCCCA

TGTCTGAACGGAGGCACCTGCCACCTGATTGTGGGCACAGGGACCAGCGTCTGCACCTGCCCGTTGGGCTATGCTGGGCGGTTCTGTAACATTGTTCCCA

CAGAGCACTGCTTCCTGGGAAATGGTACAGAGTACCGAGGCGTGGCCAGCACCGCTGCCTCGGGCCTGAGCTGCCTGGCCTGGAATTCTGACCTGCTCTA

CCAGGAGCTGCACGTGGACTCAGTGGCTGCTGCTGTCCTGCTTGGCCTGGGCCCTCACGCTTACTGCCGGAACCCAGACAAGGATGAGAGGCCTTGGTGC

TATGTGGTGAAGGACAACGCACTGTCGTGGGAGTATTGCCGCCTGACAGCCTGTGAATCCCTGGCCAGAGTCCACTCCCAAAGCCCGGAGATCCTAGCAG

CCCTGCCCGAGTCAGCCCCGGCTGTGCGTCCTACCTGTGGCAAGAGGCACAAGAAGAGGACGTTCTTGAGACCACGCATCATCGGGGGCTCATCATCTTT

GCCTGGCTCACACCCCTGGCTGGCTGCCATCTACATTGGGAATAGCTTCTGTGCCGGGAGCCTTGTCCATACCTGCTGGGTAGTGTCTGCAGCCCACTGC

TTCGCCAACAGCCCCCCCAGGGACAGCATCACAGTGGTACTGGGTCAGCACTTCTTCAACCGCACCACGGATGTGACACAGACATTTGGCATTGAGAAGT

ATGTGCCCTACACCCTGTACTCGGTGTTCAACCCCAACAACCATGACCTTGTCTTGATCCGGCTAAAGAAGAAGGGAGAGCGCTGTGCTGTCCGCTCCCA

GTTTGTTCAACCCATCTGCCTGCCTGAGGCAGGCAGCTCCTTCCCTACTGGACACAAGTGTCAGATTGCAGGCTGGGGCCACATGGATGAAAATGTGAGC

AGCTACTCCAACTCCCTGCTGGAGGCACTGGTCCCTCTTGTTGCTGACCACAAGTGTAGCAGCCCAGAGGTATATGGTGCTGACATCAGCCCTAACATGC

TCTGTGCCGGCTACTTCGACTGCAAGTCCGATGCCTGCCAGGGGGACTCAGGTGGGCCCTTGGTCTGTGAGAAGAATGGTGTGGCTTACCTGTATGGCAT

 M  G  R   Q  A   W  I   S   S   L   C   P   L

  P   R   P   C   P   F   L   L   L   L   L   L   L   V  V  P   R   G  A   Q  P   Q  A   G  R   N  H  T   E   P   P   G  P  

 N  V  T   A   T   P   V  T   P   T   I   P   V  I   S   G  N  V  S   T   S   T   E   S   A   P   A   A   E   T   E   G  P   

Q  S   E   R   Y   P   P   P   S   S   S   S   P   P   G  G  Q  V  L   T   E   S   G  Q  P   C   R   F   P   F   R   Y   G  G

  R   M  L   H  S   C   T   S   E   G  S   A   Y   R   K  W  C  A   T   T   H  N  Y   D  R   D  R   A   W  G  Y   C  A  

 E   V  T   L   P   V  E   G  P   A   I   L   D  P   C   A   S   G  P   C   L   N  G  G  T   C  S   S   T   H  D  H  G  

S   Y   H  C  S   C   P   L   A   F   T   G  K  D  C  G  T   E   K  C  F   D  E   T   R   Y   E   Y   F   E   V  G  D  H

  W  A   R   V  S   E   G  H  V  E   Q  C  G  C  M  E   G  Q  A   R   C  E   D  T   H  H  T   A   C  L   S   S   P  

 C   L   N  G  G  T   C  H  L   I   V  G  T   G  T   S   V  C  T   C  P   L   G  Y   A   G  R   F   C   N  I   V  P   

T   E   H  C  F   L   G  N  G  T   E   Y   R   G  V  A   S   T   A   A   S   G  L   S   C   L   A   W  N  S   D  L   L   Y

  Q  E   L   H  V  D  S   V  A   A   A   V  L   L   G  L   G  P   H  A   Y   C  R   N  P   D  K  D  E   R   P   W  C 

 Y   V  V  K  D  N  A   L   S   W  E   Y   C   R   L   T   A   C  E   S   L   A   R   V  H  S   Q  S   P   E   I   L   A   

A   L   P   E   S   A   P   A   V  R   P   T   C  G  K  R   H  K  K  R   T   F   L   R   P   R   I   I   G  G  S   S   S   L

  P   G  S   H  P   W  L   A   A   I   Y   I   G  N  S   F   C   A   G  S   L   V  H  T   C  W  V  V  S   A   A   H  C 

 F   A   N  S   P   P   R   D  S   I   T   V  V  L   G  Q  H  F   F   N  R   T   T   D  V  T   Q  T   F   G  I   E   K  

Y   V  P   Y   T   L   Y   S   V  F   N  P   N  N  H  D  L   V  L   I   R   L   K  K  K  G  E   R   C   A   V  R   S   Q

  F   V  Q  P   I   C   L   P   E   A   G  S   S   F   P   T   G  H  K  C  Q  I   A   G  W  G  H  M  D  E   N  V  S  

 S   Y   S   N  S   L   L   E   A   L   V  P   L   V  A   D  H  K  C  S   S   P   E   V  Y   G  A   D  I   S   P   N  M  

L   C   A   G  Y   F   D  C  K  S   D  A   C  Q  G  D  S   G  G  P   L   V  C  E   K  N  G  V  A   Y   L   Y   G  I

SgfI (6)
PvuI (7)

MfeI (82)

Psp1406I (203) PvuII (239)
HindIII (245)

Bsu36I (291)

NgoMIV (441)
NaeI (441)
NgoMI (441)

KasI (535) AgeI (552)
BstEII (555)

NcoI (560)

Psp1406I (700) SandI (792)

Asp718I (809)
Acc65I (809)

SphI (902)

BstEII (1002) NcoI (1092)

PshAI (1341)

EcoRI (1482)

Eco72I (1510)
BbrPI (1510)

XmnI (1839) PstI (1886)

Tth111I (2044) AfeI (2078)
Eco47III (2078)

BsrBI (2091)

Bsu36I (2122)

NgoMIV (2305)
NaeI (2305)
NgoMI (2305)
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413

447

480

513

547

580



CATCAGCTGGGGTGATGGCTGTGGGCGCCTCAACAAGCCAGGAGTCTACACCCGTGTGGCCAATTATGTGGACTGGATCAACGACCGTATTCGACCGCCC

AAGCGACCCGTGGCTACGTCCTGAACCCCGGTCCCCAAGGAAGGGATGCTCATAGCTAGCTGGCCAGACATGATAAGATACATTGATGAGTTTGGACAAA

CCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAA

CAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTATGGAATTCTAAAAT

ACAGCATAGCAAAACTTTAACCTCCAAATCAAGCCTCTACTTGAATCCTTTTCTGAGGGATGAATAAGGCATAGGCATCAGGGGCTGTTGCCAATGTGCA

TTAGCTGTTTGCAGCCTCACCTTCTTTCATGGAGTTTAAGATATAGTGTATTTTCCCAAGGTTTGAACTAGCTCTTCATTTCTTTATGTTTTAAATGCAC

TGACCTCCCACATTCCCTTTTTAGTAAAATATTCAGAAATAATTTAAATACATCATTGCAATGAAAATAAATGTTTTTTATTAGGCAGAATCCAGATGCT

CAAGGCCCTTCATAATATCCCCCAGTTTAGTAGTTGGACTTAGGGAACAAAGGAACCTTTAATAGAAATTGGACAGCAAGAAAGCGAGCTTCTAGCTTTA

GTTCCTGGTGTACTTGAGGGGGATGAGTTCCTCAATGGTGGTTTTGACCAGCTTGCCATTCATCTCAATGAGCACAAAGCAGTCAGGAGCATAGTCAGAG

ATGAGCTCTCTGCACATGCCACAGGGGCTGACCACCCTGATGGATCTGTCCACCTCATCAGAGTAGGGGTGCCTGACAGCCACAATGGTGTCAAAGTCCT

TCTGCCCGTTGCTCACAGCAGACCCAATGGCAATGGCTTCAGCACAGACAGTGACCCTGCCAATGTAGGCCTCAATGTGGACAGCAGAGATGATCTCCCC

AGTCTTGGTCCTGATGGCCGCCCCGACATGGTGCTTGTTGTCCTCATAGAGCATGGTGATCTTCTCAGTGGCGACCTCCACCAGCTCCAGATCCTGCTGA

GAGATGTTGAAGGTCTTCATGATGGCCCTCCTATAGTGAGTCGTATTATACTATGCCGATATACTATGCCGATGATTAATTGTCAAAACAGCGTGGATGG

CGTCTCCAGC T TATCTGACGGTTCACTAAACGAGCTCTGCTTATATAGACCTCCCACCGTACACGCCTACCGCCCATTTGCGTCAATGGGGCGGAGTTG

TTACGACATTTTGGAAAGTCCCGTTGATTTA C T A G TCAAAACAAACTCCCATTGACGTCAATGGGGTGGAGACTTGGAAATCCCCGTGAGTCAAACCGC

TATCCACGCCCATTGATGTACTGCCAAAACCGCATCATCATGGTAATAGCGATGACTAATACGTAGATGTACTGCCAAGTAGGAAAGTCCCATAAGGTCA

TGTACTGGGCATAATGCCAGGCGGGCCATTTACCGTCATTGACGTCAATAGGGGGCGTACTTGGCATATGATACACTTGATGTACTGCCAAGTGGGCAGT

TTACCGTAAATACTCCACCCATTGACGTCAATGGAAAGTCCCTATTGGCGTTACTATGGGAACATACGTCATTATTGACGTCAATGGGCGGGGGTCGTTG

GGCGGTCAGCCAGGCGGGCCATTTACCGTAAGTTATGTAACGCC T G C AG G TT AA TTAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGT

AAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGAC

TATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGG

AAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCC

GACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAG

CGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGT

TACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAA

AAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGGCTAGTTAATTAA

CATTTAAATC AGCGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGAATCGTAACTAACATACGCTCTCCATCAAAAC
AAAACGAAACAAAACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGAACATTTCTCTATCGAA

 • 

 N  R   T   Y   K  L   P   I   L   E   E   I   T   T   K  V  L   K  G  N  M  E   I   L   V  F   C   D  P   A   Y   D  S   

I   L   E   R   C   M  G  C  P   S   V  V  R   I   S   R   D  V  E   D  S   Y   P   H  R   V  A   V  I   T   D  F   D  K

  Q  G  N  S   V  A   S   G  I   A   I   A   E   A   C  V  T   V  R   G  I   Y   A   E   I   H  V  A   S   I   I   E   G 

 T   K  T   R   I   A   A   G  V  H  H  K  N  D  E   Y   L   M  T   I   K  E   T   A   V  E   V  L   E   L   D  Q  Q  

S   I   N  F   T   K  M 

 M  G  R   Q  A   W  I   S   S   L   C   P   L

  P   R   P   C   P   F   L   L   L   L   L   L   L   V  V  P   R   G  A   Q  P   Q  A   G  R   N  H  T   E   P   P   G  P  

 N  V  T   A   T   P   V  T   P   T   I   P   V  I   S   G  N  V  S   T   S   T   E   S   A   P   A   A   E   T   E   G  P   

Q  S   E   R   Y   P   P   P   S   S   S   S   P   P   G  G  Q  V  L   T   E   S   G  Q  P   C   R   F   P   F   R   Y   G  G

  R   M  L   H  S   C   T   S   E   G  S   A   Y   R   K  W  C  A   T   T   H  N  Y   D  R   D  R   A   W  G  Y   C  A  

 E   V  T   L   P   V  E   G  P   A   I   L   D  P   C   A   S   G  P   C   L   N  G  G  T   C  S   S   T   H  D  H  G  

S   Y   H  C  S   C   P   L   A   F   T   G  K  D  C  G  T   E   K  C  F   D  E   T   R   Y   E   Y   F   E   V  G  D  H

  W  A   R   V  S   E   G  H  V  E   Q  C  G  C  M  E   G  Q  A   R   C  E   D  T   H  H  T   A   C  L   S   S   P  

 C   L   N  G  G  T   C  H  L   I   V  G  T   G  T   S   V  C  T   C  P   L   G  Y   A   G  R   F   C   N  I   V  P   

T   E   H  C  F   L   G  N  G  T   E   Y   R   G  V  A   S   T   A   A   S   G  L   S   C   L   A   W  N  S   D  L   L   Y

  Q  E   L   H  V  D  S   V  A   A   A   V  L   L   G  L   G  P   H  A   Y   C  R   N  P   D  K  D  E   R   P   W  C 

 Y   V  V  K  D  N  A   L   S   W  E   Y   C   R   L   T   A   C  E   S   L   A   R   V  H  S   Q  S   P   E   I   L   A   

A   L   P   E   S   A   P   A   V  R   P   T   C  G  K  R   H  K  K  R   T   F   L   R   P   R   I   I   G  G  S   S   S   L

  P   G  S   H  P   W  L   A   A   I   Y   I   G  N  S   F   C   A   G  S   L   V  H  T   C  W  V  V  S   A   A   H  C 

 F   A   N  S   P   P   R   D  S   I   T   V  V  L   G  Q  H  F   F   N  R   T   T   D  V  T   Q  T   F   G  I   E   K  

Y   V  P   Y   T   L   Y   S   V  F   N  P   N  N  H  D  L   V  L   I   R   L   K  K  K  G  E   R   C   A   V  R   S   Q

  F   V  Q  P   I   C   L   P   E   A   G  S   S   F   P   T   G  H  K  C  Q  I   A   G  W  G  H  M  D  E   N  V  S  

  I   S   W  G  D  G  C  G  R   L   N  K  P   G  V  Y   T   R   V  A   N  Y   V  D  W  I   N  D  R   I   R   P   P  

 K  R   P   V  A   T   S   • 

PvuII (2403) KasI (2423) BstXI (2459)

NheI (2554)

HpaI (2692)

MfeI (2703) EcoRI (2788)

SspI (3027) SwaI (3041)

SacI (3302) BstXI (3331)

XmnI (3608)
BspHI (3616)

VspI (3674)
AseI (3674)

SacI (3731)

SpeI (3829)

Eco105I (3957)
SnaBI (3957)

NdeI (4062)

SdaI (4240)
PstI (4241)

PacI (4248)

ApaLI (4572)

PacI (4988)

SwaI (4997) NotI (5007)
EagI (5008)

2401

2501

2601

2701

2801

2901

3001

3101

3201

3301

3401

3501

3601

3701

3800

3899

3999

4099

4199

4297

4397

4497

4597

4697

4797

4897

4997
5097

141

140

106

73

40

6

1

13

47

80

113

147

180

213

247

280

313

347

380

413

447

480

513

613

647
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